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OPHTHALMIC MEDICINE COMPOSITION 

Abstract : 

PROBLEM TO BE SOLVED: To obtain an ophthalmic medicine 
composition containing a tetrapeptide at the C-terminal side of 
substance P as an active ingredient, promoting the cure of a wound 
in ectocornea, and capable of being used as a treating agent for 
a corneal disturbance. 

SOLUTION: This ophthalmic medicine composition contains 
Phe-Gly-Leu-Met- NH2 (hereinafter as FGLM) or a pharmaceut ically 
permissible salt thereof as an active ingredient- Also, it is 
preferable to further contain an insulin like growth factor 
(hereinafter as IGF-I) as an active ingredient in the medicine. 
Thus, by coexisting FGLM with IGF-I, it becomes possible to 
promote the extension of ectocornea in a tissue culture system 
and the cure in the wound after an ablation of the ectocornea, 
and it becomes clear that the composition is useful for treating 
keratohelcosis, the ablation of the ectocornea, keratitis, a dry 
eye, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Phe-Gly-Leu-Met-NH2 Or drug-used-in-ophthalmology constituent which makes an active principle the salts 
permitted as the physic. 

[Claim 2] Phe-Gly-Leu-Met-NH2 Or comea failure therapy agent which makes an active principle the salts permitted 
as the physic. 

[Claim 3] Phe-Gly-Leu-Met-NH2 Or the salts permitted as the physic and the comea failure therapy agent which makes 
insulin-like growtti factor-I an active principle. 

[Claim 4] The comea failure therapy agent according to claim 2 or 3 whose comea failure is a corneal ulcer, 
epithelium-anterius-comeae exfoliation, keratitis, or dry eye. 

[Claim 5] The comea failure therapy agent according to claim 2 or 3 whose comea failure is epithelium-anterius- 
comeae exfoliation or dry eye. 

[Claim 6] A comea failure therapy agent given in either of claim 2 to claims 5 whose pharmaceutical forms are 
ophthalmic solutions. 

[Claim 7] Phe-Gly-Leu-Met-NH2 Or the salts permitted as the physic and the epithelium-anterius-comeae expansion 
accelerator which makes insulin-like growth factor-I an active principle. 

[Claim 8] The epithelium-anterius-comeae expansion accelerator according to claim 7 whose pharmaceutical forms are 
ophthalmic solutions. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drug-used-in-ophthalmology constituent which makes an active 
principle the salts permitted as Phe-Gly-Leu-Met-NH2 which is the tetrapeptide by the side of the C terminal of 
substance P, or (hereafter referred to as FGLM) its physic. Especially, insulin-like growth factor-I (it considers as IGF-I 
hereafter) which is one of the growth factors is made into another active principle, and it is related with the cornea 
failure therapy agent which was characterized by blending or using those components together and which has a wound 
healing promotion operation of the epithelium anterius comeae. 
[0002] 

[Description of the Prior Art] A comea is the organization of a transparent non-blood vessel with a diameter [ of about 
1cm ], and a thickness of about 1mm. The transparency of a comea has had effect important for a visual function, and 
the various physiology biochemical phenomena in a comea are fimctioning mainly for the purpose of saying 
[ maintenance of the transparency of a comea ]. 

[0003] The epithelium-anterius-comeae deficit caused by various diseases, such as a corneal ulcer, epithelium-anterius- 
coraeae exfoliation, keratitis, or dry eye, will be automatically restored, if there is no concurrence of mixed infection. 
However, if restoration is delayed by a certain reason or an epithelium deficit prolongment-izes, without performing 
restoration, it not only has a bad influence on normal construction of an epithelium, but it will be injured to the 
structure and the fimction of parenchyma or an inner bark. By protecting a comea fi-ont face from a stimulus of the 
external world, an epithelium extends with nature and the principle of the cure from the former aims at [ passive ] re- 
covering of the deficit section. In recent years, the factor which participates in fission, migration, adhesion, expansion, 
etc. of a cell is solved with development of cell biology, and it is reported to restoration of an epithelium-anterius- 
comeae deficit that the compound which promotes expansion of the epithelium anterius comeae bears an important role 
(****, 46, 738-743 (1992), an ophthalmology operation, 5, 719-727 (1992)). 

[0004] By the way, FGLM is the tetrapeptide by the side of the C terminal of the substance P currently indicated by 
U.S. JP,38621 14,B, and having a pressure-lowering operation is indicated by this official report. Substance P is a 
polypeptide which consists of 11 amino acid in which the promotion of secretion of vasodilatation, smooth muscle 
contraction, and salivary glands, a diuretic effect, etc. are shown. Also in an ophthalmology field, about substance P, 
the improvement of abnormality secretion of the conjunctiva goblet cell in an ophthalmopathy is indicated, or (The 
international patent WO 95/No. 13087 public presentation official report). Although various researches (1988) — the 
moving state of the substance P at the time of inflammation, such as keratitis, is reported (the Japanese 
Ophthalmological Society magazine, 91, 982-987 (1987), the Japanese Ophthalmological Society magazine, 92, and 
448-452) — are made There is no report of the ophthalmology field about FGLM which is the partial peptide. 
[0005] On the other hand, like an epidermal growth factor, a fibroblast growth factor, a platelet derived growth factor, 
and a transformation growth factor, an insulin-like growth factor is one of the growth factors which is adjusting growth 
of a normal human cell, and is IGF-I and an insulin-like growth factor. - There is II (it considers as IGF-II hereafter). It 
is reported that IGF-I stimulates growth of a thyroid cell recently (J.Biol.Chem., 264, and 18485-18488 (1989)), that 
IGF-II adjusts growth and differentiation of a muscle (Hum.Mol.Genet., 3, and 1117-1121), etc. (1994). Also in an 
ophthalmology field, IGF-I, IGF-II, and those fimctional derivatives promote survival of retina neurone (Patent 
Publication Heisei No. 500839 [ seven to ] official report), IGF-II is effective in the therapy of all wide range blemishes 
including the damage at the time of a corneal transplantation (JP,63-233925,A), It is indicated by using the solution 
containing the above-mentioned growth factor that it is possible to save eye organizations, such as a comea with which 
transplantation is presented, in the state of a fresh organization in the state of low temperature (JP,5-25001,A, JP,6- 
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48901, A). Furthermore, it is indicated that the gel compound which generally contains a growth factor is also effective 
in recovery of wounds including an anterior eye segment (JP,2-1 12,A). However, the growth factor currently 
concretely indicated in this official report is only an epidermal growth factor, and the effectiveness of IGF-I is not 
indicated. By the way, although it is known that IGF-II is useful for the therapy of the damage at the time of a comeal 
transplantation etc. as mentioned above, about IGF-I, not affecting the wound healing of the epithelivmi anterius 
comeae is reported (Connect.Tissue, 27, and 65 (1995)). 

[0006] Promoting the wound healing of the epithelium anterius comeae, if it coexists with an epidermal growth factor 
(Prog.Med., 13, and 2626-2627 (1993)) or IGF-I (Connect.Tissue, 27, and 65 (1995)) among growth factors although 
substance P does not affect the wound healing of the epithelixmi anterius comeae only by it is reported. However, it is 
not shown clearly which part of substance P is an activity manifestation part. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the minimum activity manifestation part of substance 
P was found out, and the research on the operation about the ophthalmology field of the compound of the smallest unit, 
especially the operation over a cornea failure was a very interesting technical problem. 
[0008] 

[Means for Solving the Problem] this invention person etc. considered the operation over a comea failure paying 
attention to the partial peptide by the side of the C terminal of substance P. Consequently, it found out that it was the 
smallest unit of the partial peptide of substance P with which FGLM which is the tetrapeptide by the side of the C 
terminal of substance P promotes the wound healing of the epithelium anterius comeae by coexisting with IGF-I, and 
FGLM discovers this operation. That is, while finding out the new application as a dmg-used-in-ophthalmology 
constituent of FGLM, when IGF-I was used for the salts permitted as FGLM or its physic as another active principle, it 
was found out that it is useful as a therapy agent of comea failures, such as a comeal ulcer in the condition that the 
comea received damage according to various factors, epitheliimi-anterius-comeae exfoliation, keratitis, or dry eye. 
[0009] 

[Embodiment of the Invention] FGLM is the tetrapeptide by the side of the C terminal of substance P, and is Phe-Gly- 
Leu-Met-NH2. It has stmcture. Phe, Leu, and Met L - The body, D-object, DL - Although the body exists, they are all 
contained in this invention. More desirable gestalten are all. L - It is a bodily compound. 

[0010] As salts permitted as physic of FGLM, a hydrochloride, a sulfate, phosphate, a lactate, a maleate, a fumaric-acid 
salt, an oxalate, a methansulfonic acid salt, a Para toluenesulfonic acid salt, etc. are mentioned, for example. 
[001 1] The comea failure as used in the field of this invention means the comeal ulcer in the condition that the comea 
received damage according to various factors, epithelium-anterius-comeae exfoliation, keratitis, dry eye, etc. 
[0012] The effect on a comea failure was considered in order to investigate the usefulness of FGLM and IGF-L 
Although the term of the below-mentioned pharmacological test showed for details, it admitted promoting the wound 
healing after expansion of the epitheliimi anterius comeae in the tissue culture system of the piece of a comea, and 
epithelium-anterius-comeae exfoliation by coexistence of FGLM and IGF-L FGLM and IGF-I became clear [ that it is 
especially useful for epithelium-anterius-comeae exfoliation and the therapy of dry eye, such as a comeal ulcer in a 
comea failure, i.e., the condition that the comea received damage according to various factors, epithelium-anterius- 
comeae exfoliation, keratitis, and dry eye, ] fi:om this. 

[0013] Even if taking orally is also parenteral, it can be prescribed for the patient, and the salts permitted as FGLM or 
its physic and IGF-I may use [ taking orally ] together combination or the thing prepared separately for those active 
principles. As an administration pharmaceutical form, a tablet, a capsule, a granule, powder, injections, ophthalmic 
solutions, etc. are mentioned, and ophthalmic solutions, such as eye lotions and an eye ointment, are especially 
desirable. These can be pharmaceutical-preparation-ized using the technique currently used widely. For example, if it is 
oral agents, such as a tablet, a capsule, a granule, and powder, they are binders, such as lubricant, such as extending 
agents, such as a lactose, crystalline cellulose, starch, and vegetable oil, magnesium stearate, and talc, 
hydroxypropylcellulose, and a polyvinyl pyrrolidone, and a carboxymethyl cellulose. What is necessary is just to add 
film forming agents, such as coating agents, such as disintegrator, such as calcium and low permutation hydroxypropyl 
methylcellulose, hydroxypropyl methylcellulose, macro gall, and silicon resin, and a gelatin coat, etc. if needed. 
Moreover, if it is eye lotions, it can pharmaceutical-preparation-ize using antiseptics, such as buffer-ized agents, such 
as isotonizing agents, such as a sodium chloride, and sodium phosphate, and a benzalkonium chloride, etc. Although 
there should just be pH within limits permitted by ophthalmology pharmaceutical preparation, the range of 4-8 is 
desirable. If it is an eye ointment, it can prepare using bases used widely, such as white vaseline and a liquid paraffin. 
[0014] A dose can be suitably chosen by the symptom, age, a pharmaceutical form, etc. the salts permitted as FGLM or 
its physic if it is an oral agent, and the dose of IGF-I — usually ~ per [ of 0.1-5000mg (as FGLM) of each ] day, and 
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0.001-lOOmg - desirable — respectively — 1-lOOOmg (as FGLM), and 0.01-lOmg — it is - administration — 1 time — 
or it can carry out in several steps. Moreover, if it is ophthalmic solutions, 0.00001 to 0.1% (w/v), it is 0.01 - 1% (w/v), 
and 0.0001 - 0.01% (w/v) preferably (as FGLM), and the concentration of each active principle can perform 
administration in 0.001 - 10% (w/v), and the form where eyewash is applied 1 to several times per day (as FGLM). 
[0015] Although the result of the example of pharmaceutical preparation and a pharmacological test is shown below, 
these examples are for imderstanding this invention better, and do not limit the range of this invention. 
[0016] 
[Example] 

The typical example of pharmaceutical preparation used for [example of pharmaceutical preparation] this invention is 
shown below. 

[0017] 1. It prepared using the approach of having the ophthabnic solutions of the formula below ophthalmic solutions 

used widely. 

[0018] 

The example 1 (eye lotions) of a formula 

The inside of 100ml FGLM lOOmg A sodium chloride 900mg A sodium hydroxide Optimum dose A hydrochloric acid 
Optimum dose Sterile purified water Img, 5mg, and 500mg of 50mg of lOmg of eye lotions contained lOOOmg can be 
prepared for FGLM among lOOml like the example 1 of an optimum dose formula. 
[0019] 

The example 2 (eye lotions) of a formula 

The inside of 100ml IGF-I Img A sodium chloride 900mg A sodivmi hydroxide Optimum dose A hydrochloric acid 
Optimum dose Sterile purified water O.Olmg, O.OSmg, O.lmg, 0.5mg, and 50mg of lOmg of 5mg of eye lotions 
contained lOOmg can be prepared for IGF-I among 100ml like the example 2 of an optimum dose formula. 
[0020] 

The example 3 (eye lotions) of a formula 

The inside of 100ml FGLM lOOmg IGF-I Img A sodium chloride 900mg A sodium hydroxide Optimum dose A 
hydrochloric acid Optimum dose Sterile purified water It is made to be the same as that of the example 3 of an 
optimum dose formula. FGLM, Img, The eye lotions which blended 5mg, lOmg, 50mg, 500mg, lOOOmg and IGF-I, 
O.Olmg, O.OSmg, 0.1, 0.5mg, lOmg, 50mg, and lOOmg in the combination of arbitration can be prepared. 
[0021] 

The example 4 (eye ointment) of a formula 

The inside of lOOg FGLM lOOmg IGF-I Img White vaseline 90g A liquid paraffin It is made to be the same as that of 
the example 4 of an optimum dose formula. FGLM, Img, 5mg, lOmg, The eye ointment which blended 50mg, lOOmg, 
500mg, lOOOmg and IGF-I, O.Olmg, O.OSmg, O.lmg, O.Smg, Img, lOmg, 50mg, and lOOmg in the combination of 
arbitration can be prepared. 

[0022] 2. It prepared using the approach of having the tablet of the formula below a tablet used widely. 
[0023] 

Example 5 of a formula Inside of lOOmg FGLM lOmg A lactose 59.4mg Com starch 20mg Carboxymethyl cellulose 
Calcium 6mg Hydroxypropylcellulose 4mg Stearin acid Magnesium The tablet of the 0.6mg above-mentioned formula 
can be used and coated with 2mg of coating agents, such as hydroxypropylcellulose. 

[0024] O.lmg and 5mg of Img of O.Smg of tablets contained 50mg can be obtained for FGLM among lOOmg like the 

example 5 of a formula. 

[0025] 

Example 6 of a formula Inside of lOOmg IGF-I O.lmg A lactose 69.3mg Com starch 20mg Carboxymethyl cellulose 
Calcium 6mg Hydroxypropylcellulose 4mg Stearin acid Magnesiimi The tablet of the 0.6mg above-mentioned formula 
can be used and coated with 2mg of coating agents, such as hydroxypropylcellulose. 

[0026] O.OOlmg, O.Olmg, O.OSmg, O.Smg, and lOmg of Smg of Img of tablets contained SOmg can be obtained for IGF- 

I among lOOmg like the example 6 of a formula. 

[0027] 

Example 7 of a formula Inside of lOOmg FGLM lOmg IGF-I O.lmg A lactose 59.3mg Com starch 20mg 
Carboxymethyl cellulose Calcium 6mg Hydroxypropylcellulose 4mg Stearin acid Magnesium The tablet of the 0.6mg 
above-mentioned formula can be used and coated with 2mg of coating agents, such as hydroxypropylcellulose. 
[0028] The tablet which blended FGLM, O.lmg, O.Smg, Img, Smg, lOmg and IGF-I, O.OOlmg, O.Olmg, O.OSmg, 
O.lmg, O.Smg, Img, Smg, and lOmg in the combination of arbitration can be obtained like the example 7 of a formula. 
[0029] [Pharmacological test] 
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1) The operation over epithelium-anterius-comeae expansion (inch vitro) 

the cornea of a male Japan white rabbit — using — Nishida ** — according to the approach (J.Cell Biol., 97, and 1653- 
1657 (1983)), the epithelium-anterius-comeae expansion length in the tissue culture system of the piece of a cornea was 
made into the index, and the effect to epithelium-anterius-comeae expansion was considered. 

[0030] (The experiment approach) The inside of the culture medium (TC-199) which includes the comea block (one 
groups [ six ]) started from the piece of a rabbit comea for a test compound, and 37 degree C and 5%C02 It cultivated 
under conditions for 24 hours. The comea block was fixed in ethanol-glacial-acetic-acid (volume ratio 95:5) mixed 
liquor after culture, embedding was carried out from paraffin, and the intercept was produced. After carrying out 
deparaffinization of the intercept, the hematoxylin and eosin stain was carried out and the expansion length of an 
epithelial cell layer was measured under the microscope. 

[003 1] What was similarly cultivated with the culture medium which does not contain a test compound as control was 
used. 

[0032] (Result) The result when cultivating as an example of an experimental result with the culture medium 
containing both FGLM independence, IGF-I independence, FGLM, and IGF-I is shovm in Table L Moreover, the 
result when making into Gly-Leu-Met-NH2 (hereafter referred to as GLM), FGLM, Val-Gly-Leu-Met-NH2 (hereafter 
referred to as VGLM), Ile-Gly-Leu-Met-NH2 (hereafter referred to as IGLM), Tyr-Gly-Leu-Met-NH2 (hereafter 
referred to as YGLM), and Phe-Phe-Gly-Leu-Met-NH2 (hereafter referred to as FFGLM) the peptide added to culture 
medium with IGF-I is shown in Table 2. 



[0033] 




Table 1] 
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[0034] 

Table 2] 
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[0035] it is shovm in Table 1 — as — FGLM ~ independent or IGF-I — if independent, the effect to expansion of the 
epithelium anterius corneae was not accepted, but when cultivated with the culture medium containing both FGLM and 
IGF-I, remarkable promotion was accepted to expansion of the epithelium anterius comeae. 

[0036] Moreover, as shown in Table 2, when FGLM or FFGLM was added, about the peptide added with IGF-I to 
culture medium, remarkable promotion was accepted to expansion of the epithelium anterius comeae, but when the C 
terminal tripeptide of substance P and the similar peptide of FGLM were added, the effect to expansion of the 
epithelium anterius comeae was not accepted. 
[0037] 2) Comea wound healing promotion operation (inch vivo) 

a male Japaa white rabbit — using — Cintron ** — epithelium-anterius-comeae exfoliation was made to cause according 
to an approach (Ophthalinic Res., 11, and 90-96 (1979)), woimd area was measured by having made fluorescein dyeing 
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area into the index, and the effect to cornea wound heahng was considered. 

[0038] (The experiment approach) After making epithelium-anterius-comeae exfoUation cause, instillation of the eye 
lotions containing a test compound was carried out with two time intervals 1 6 times per day (50microl./(time)). When 
measuring woimd area, fluorescein dyeing was performed and the photograph of a cornea was measured. The 
fluorescein dyeing area of the photoed comea was computed using the image-analysis processing system. 
[0039] The rabbit which applied eyewash in the basis which does not contain a test compound as control was used. 
[0040] As an example of an experimental result, 0.05%(w/v) FGLM eye-lotions (eye lotions F-3) independence, 
(Result) 0.000 l%(w/v) IGF-I eye-lotions (eye lotions 1-6) independence. The wound area immediately after the 
epithelium exfoliation when applying eyewash 0.05% (w/v) in both FGLM eye lotions (eye lotions F-3) and 0.0001% 
(w/v) IGF-I eye lotions (eye lotions 1-6) and of 12, 24, and 36 or 48 hours after is shown in Table 3. 
0041] 

Table 3] 
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[0042] it is shown in Table 3 — as — FGLM — independent or IGF-I ~ if independent, the effect to the wound healing 
after epithelium-anterius-comeae exfoliation was not accepted, but when eyewash was applied in both FGLM and IGF- 
I, remarkable promotion was accepted to wound healing. 
[0043] 

[Effect of the Invention] It was found out that it is useful as a therapy agent of comea failures, such as a corneal ulcer in 
the condition that have a wound healing promotion operation of the epithelixam anterius comeae, and the comea 
received damage from the above-mentioned pharmacological test according to various factors by coexisting with IGF-I 
whose salts permitted as FGLM which is one of the partial peptides of substance P, or its physic are one of the growth 
factors, epithelium-anterius-comeae exfoliation, keratitis, or dry eye. 

[0044] Moreover, by the tripeptide by the side of the C terminal of substance P, although it coexisted with IGF-I and 
the epithelium-anterius-comeae expansion promotion operation was able to be accepted in the tetrapeptide and PENTA 
peptide by the side of the C terminal of substance P, since it did not accept, the smallest unit of the partial peptide of 
the substance P which coexists with IGF-I required since it has a wound healing promotion operation of the epithelium 
anterius comeae became clear [ that it is the tetrapeptide by the side of a C terminal ]. Furthermore, the tetrapeptide in 
which the amino acid of the amino terminal of the tetrapeptide coexists with IGF-I required since an epithelium- 
anterius-comeae expansion promotion operation was not accepted except Phe, and it has a woimd healing promotion 
operation of the epithelium anterius comeae became clear [ that it must be FGLM which is the tetrapeptide by the side 
of the C terminal of substance P ]. 
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* NOTICES * 

JPO and NCXPl are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the drug-used-in-ophthalmology constituent which makes an active 
principle the salts permitted as Phe-Gly-Leu-Met-NH2 which is the tetrapeptide by the side of the C terminal of 
substance P, or (hereafter referred to as FGLM) its physic. Especially, insulin-like growth factor-I (it considers as IGF-I 
hereafter) which is one of the growth factors is made into another active principle, and it is related with the comea 
failure therapy agent which was characterized by blending or using those components together and which has a wound 
healing promotion operation of the epithelium anterius comeae. 
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